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(57)Abstract: 

PURPOSE: To obtain a resin free from cross-linked gelatinous component and having high 
transparency, low birefringence and excellent light-resistance, moisture resistance, 
moldability, electrical characteristics and mechanical strength. 

CONSTITUTION: The resin having an intrinsic viscosity [ 7] ] of 0.1-10dl/g in toluene at 
25° C is produced by subjecting monomers composed mainly of a cyclopentadiene 
compound to linear addition polymerization and hydrogenating at least 90% of the recurring 
unit originated from the cyclopentadiene compound. The resin is useful as an optical 
material, medical material, electrical insulation material and material for treating electronic 
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JS#H4, BHfitt. /SJgAPXte, 



(2) 



- 1 3 6 0 5 7 



<7V>ft< £ t>9 0%K±*7k**S*DLrft9, 2 5t, 

ii«t¥tt$:±^it6l^?:l 0 0 € CKJi-C* 

[ft** 3] liatt«5**aS»I^^ a-O-^v? 

i/3R»ffi 7> b ft £ 3fc3M#£h> 

^ >mmm^ *> ft & E*ffl»»a 
^ >&mm^ h ft ^ 

m ^5R»agd^ h ft & « J P«i?p«Laffl»tto 
[0 0 0 1 ] 

wtt, »siiattft^ 

[0 0 0 2] 

[0 0 0 3] ^tlh<DX&*&&l-tLnft J F'tt&t U 

j: o ft*»"sr«ttftfiiy /^M^m^y 

*v **K«ft LT«;h,fc#«*:>&" 

■TSr ^35Sfee>ttXV^-5 («6 0-2 6 0 2 4f, 
ftfflBB 6 4-2 4 8 2 6^ 4$RBS 60-168708 
■i§\ #^Bg6 1 - 1 1 5 9 1 2-5§\ KMBB6 1-12 0 
8 1 6 *ft if) o 

[0004] b^bft^b, rne>©tt*atlf"Cii. y 
rt**»*y-^— Srttfflurv^So ^s^ey-*'— 

n^v^v^V (£*T\ CPDtV^) £f£> 



[0 0 0 5] — CPDfi^tt{b*X*<0*T*C5 9 

£t><£>£i 8 0 < Ca±Jd*D*»»»-rS-tJcJ: *} , 
WiKv^CPD^bttSo C PDii^^^-vm^^-fr^ 

tltfflV^iltV^ (Ann. , 4 4 7, 1 1 0, 1 
926; Ind. Eng. Chem. , 18, 38 
1, 1 9 2 6; iftiSHMt^, 19, 73 4, 196 
2 ; H#-7-flS^, 2 3, 5 6, 1 9 6 6; #PBg 5 
5-6 5 2 2 0W)o U&»U Itl^^t^ft, 

#ft^ofc e 

[0 0 0 6] CW*^fls:^«»W(-7K*»*DL 
-f-fb^, 19, 734, 1962) 755, CPDg<Of^ 
3*0. 06 d l/gSft<Offi;^*a?t>K>"C*^, ** 

*5tK *^»»ft^J-K**^5«fc5ft3e^tt 

[0 0 0 7] E«ffl»»tt*9 5SU^ffiffl(c«tS 

[0 0 0 8] yv-y^/i* Kv-y >-^ft£TSr&a?>, 

#7** ^y^^^^> ^yyctvy, >^y 

srt^fcD, m<, * b^T/w* y-r^-^ft^^^aj 

flo&adsfegftT-*) 5 ft if, ffitoft-c ^-r^> ^ tcfiiaiift 
»*ds«>ofc 0 /-K^fyy, ^y^uei-yft 

[0009] t bTtt, /-Ky^{b^/^ 

jj^yxf i/y, sKy ^^-u^ftif<o*y ^*8t 
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[0 0 10] ffJxfcWWtilWBJMt, 

[ooi i] zbtc zfv^bmm, mmmm, mm& 

[0012] ^m^m^mti. mm&&*> *> . »**t 
^tefrmmum^, y/^iou*>**y^— t^u^ 

Stltt^ (#^Bg6 1 -1 2 0 8 1 6 if) o LA* 
[0 0 13] -C7)i #/r03«««fta*t3|BHCtt-ft 
[0 0 14] 

[0015] 

PK&S ( n ) * s 0 . 1-t0dl/g "C*>5*iR*aiC 
PDMSI, *<o«ifi*a, *lxa*fcft63te3M#*h BE 

[0 0 16] (CPDi) *«Mt?fflV^5CPD«i:fi 
CPD^cDT;v*/V'gg|<££:V^\ Afl£«tLt«t, 



CPD, 1 -y ^jUis? n^y^^xy, 2-y^vl'v' 
— y ^A-v^ n^>-^ v^y^ 5, 5 — ^^-/Vv^o 
[0 0 1 7] *5SW«C«^sma«s:|i. 

cpDa*i«*fctt2ajejL±$^i-5to"c 

»«ft»«4if^#tt**KWI-«**>ftv^, *fctt8c 
S-T5mfflT% CPDIMC, CPD^ir^S^pT^ 

-y^/v-i-y^^, 2-y^A-- i 4 
-y ^/u- i -^yry^^coa —3rU7 4 > ; i/* 
i^xy, ^y/i/y, 1, 3-^>*v^>\ 77^ 

xf i/yt*tY K, ^nif i/y^t>f K, h 

^ n^^ir^^-^ri^-Y b\ ^U^^riNf b\ ^X?# 
p;wt K!Jy, fb7t Kn7 7y^^iftx-f^ 

^(Dt-'-yux^f^I ; f^/utf y v>>\ n- tf~/i" 

^u^3ri?>, y /l^Vu^v^^ 1, 3— V^n^^f 
*i?3iW«cif^SI«^-U7^ >*5it5-€r©«lftfls: ; ft 
*fas*tfe>*L5 0 

[0 0 1 8] *3SM<Z5*iB»llDCPD*»BB<Offla*if 

PDi«*w»i*w»B, 

fi, c P Dl M^^^ C p Dl 

P>1lcfflV^§CPD ^S-frR/S Wf r 5 mS:*^ 
«fctCPD«*5 0**%JEJLb. ^Kli6 0fi% 
J:f?*f*L<tt7 0fiS%K±. #tc^^L<(i 
8 0mfi%^±, W-J: 9»^U< tt9 0fi%^±t 

v^rti. ^^i/^y/^^^vftif, ^m^-r^w<b 
±, u< f*3 ost%w±^t5 t>^x*^> 

So 

[0019] m^mm) m&»m&'j±to<o&&&m'v 

ttll, AlCh, AlBr 3 , BFi, 
BCh, BF3-OEt2, TiCh, TiBr4, F 
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e C 1 3 , FeCb, SnCb, S n C 1 4 , TiCl 
4/CI3CCOOH, SnCh/ChCCOOH, W 
Ch, MoCls^^oyvMl; Pd (CH 
3 C N) 2 C 1 2 N P d (CsHsCN) zC 1 2, Pd (C 
HsCN) 4 (B Fa) z/i^P d ftk*& ; HC K H 
F, HBr, H2SO4, H3BO3, HC104, CH3C 
OOH, ChCCOOH^^TK^; TiCh- 
E t 3 A 1 teXto^—jry—Htm ; TiCh/2-^ 
h^y-2~y^^J^a^<l^ s TiCh/t-^ 
7— /K TiCh/l, 4-fcr* (2->h^rV-2 

[0 0 2 0] *^«U(Ew«ffl*tt, #fW^I^ 

U ^A-it-CO. 000001r-lf^, jf*L<«:0. 
0 0 0 1 -0. 5{&<D®$|g-C£>S 0 
[0 0 2 1 ] (*£>RJS««E) 



R 3 



(R 1 , R 2 , R 3 . R 4 , R 5 , *3j:t^R B f«^n** 

C P DiwHt^Df t^i ^ L*fi^r 
±f&ftt U A s o, C. , e t a 1 . , J.Po 
lymer Sc i. , Pa r tB4 ( 701 (1 

9 6 6) ^m^<Dm±<D^m^m^^xnw^~ta€, c 

0fi%^±, «tD#*L<W:4 0**%£Jl±"T?*)9, 
2 5t, h/^y^t^LfcMS C 77 3 ^0. 1 
-lOd 1/g, »^L<li0. 2-5dl/g, ^ 
t;i&£L<tt0. 3-2dl/g^^fe6 0 CPO 

dt?BS^««ftaSdS/hS < ft 9 , «l»ttff < ft 
£ »*-&fr^**«*IlS*^ R » 1-iifT US < ft 5. 



^^V, 1, 1, l-hD^DDx^y, i, 1, 2- 
if<oxM3ywkiRft***«fflt ; ft^s#tffett, i§ 

[0 0 2 2] m^l^Si^ - 1 5 0 

— 1 0 o*c, *f*L<tt- 100 — 5 ox^ommxtt 

bo 

[0 0 2 3] #*WT*ffl^£CPD»73«-& 

Kb 11 



ft^o 

[0 0 2 4] (7K*%Alttj») **aSJDtt«tfi^U^-< 

0. 5cmVg^±. ^L<li0. 7cmVgW 
_b, £/c£f£L< ttit«B«2 5 Om 2 /g^±(7)^ 

-tt«t^*Lv^ mbcotH^ti, fi-&ftbg£i£3fe0>S 

It, *fe^0. 2 ,im£*_h<7> EP*>, ttg^SO. 2 

/zm^£0^<D^^e^^^ft^^0^ffl^Si:, 



R 1 R 2 




J? 6 R 8 
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[0 0 2 5] = s<7*J0J*, 4f<©*«.«pS! 

r yv =i — y»fe if© T 3 — /^SSr^fiimn L X 
i««e>Sr i:35S-c#5 0 Jfi*pfttt*f» l .0 0»3fc9 0. 

[0 0 2 6] (***SDSfi?»«l) **W-CfflV^5CP 

Srttffl-TSW^tt, CPD*«^*im«»f::#-f-** 

jSI<OtiUfl*fc):, 0. 8~2 0ti^ #*L<fctl — l 

[0027] asm, Wk-&&fcmmtmzx£<, m& 
[0028] (*ift»*DRj£;?aft) *3SMfc*5v^rtt, 

**»ADStt?©iafttt, 1 0 O'CfiJLbs * * U< fi 1 2 
0-300t, * kfCfcflfclX HI 4 0 — 2 5 O'C-Cfo 

[0 0 2 9] 7k*«S*PSlS<07k*EE*tt«F 
fcffllKf3»^ lO-2 00kg/cm 2 > $f 

^Kli20~150kg/cm z , £ <b tc£?£ L < 
3 0-1 0 0k g/c m 2 "CfeS 0 

[0 030] (ttft<a|ft£) **IS3tniRJt:»T«o«jBt 

[0 03 1] (^K^m^c P D^#tJ§£) **W©**» 
3dOCPD*»ffi©*3|5«JlD*, -rftfc*>, ^CPDiW 
H«f+J!niaak!3jgL*ffilc*fLT, *^tSs^£;ft,fcCP 
D«0||*f*ilDffl»»)iKU#filr©«^fi. TK^ffi, Rife 



3ft(-B«E-rsri:dS"C#S. **SaiD*«:, 9 0%^ 
_b. #£L< Ii9 5%J£JUb, ££>l^£f£L< Ji9 9%J^ 

D C P S«>*tt«-aiffl» 9 & L*ffi*^-t-S»IBI-H:^ 

£<nx, 7K*tS!ni©a*ds*:ttv^ 0 
[0 0 3 2] CPDBa^O»M£ii;:A*f$ 

L*ffii:l^i:»l^-e7kiR«3!ni**L-6o Lrt>U :7^~yu 

[00 3 3] *3SM^***iDC PD«WiSi 
0. l-10dl/ g> |ff^L<{j:0. 2-5dl/ 

g, ^^i^Kiio. 3-2d 1/g-efcSo mm 
[0034] *«ww**aaupc p d^whiwu 

[0 0 3 5] (f&MMT.) *«^©7K*«^0CPD»» 

^iftc^or^Jtrax-r^r t*s-c#5 0 

[0 0 3 6] (t&Ntt) *^^CDC PD^Mt^ 
fflt^ttS«AD#Ji: LTf±, ^^y— y> 

^f9^yr^^-. iV7 r comm. 

7^r^. [2- (3, 5-v^-t-yf;U-4-t Kn^f 
->:7^^/>) xf/i./nt't^-h] 2, 6- 

v^- t -y^vu- 4 ^/U^^c./— /^^ifCO^bllb'ih 

Sif»*LV> c 

[0 0 3 7] *satffiS-c->-- h ^Mt6i^{:ii, 
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#-e#, *tib<o*xi>mmk<ntt&&<n&^i><»&& 

[00 3 8] **M<OjRpTifitt»aBlC«»J*IS:t6 

0-7 0 0nmWglt*iSLt, «#4 0%£U:, # 
£L<fi5 0%£X_h, *9#*L<fi6 0%£JLb-C*> 

I*, »*4 0 0-8 3 0nmT?ilSU, i§^8 0%£A 
±, $f^b<(i8 5%«±, £ L< IS 9 0%£JLh 

16 Q c mJEiJi, U<fi5X10 16 Qc mJ^Lh, 

*ttl0 2 H7 M 10 6 Hz, 1 0 9 Hz^(ISttO^f 
ftdSSV^-Cfc L< fi2. 5JETF\ R«jE» 

lil0 2 Hz, 10 8 Hz, 1 0 9 H z <Dj^$^(£>^-f*L 

d^v^-ct* l 0 -3 WT, ^Kii7xi0' 4 OTt'fc 

[0 0 3 9] (Jfl&) *«^<07K*»*DCPD»»fli 

[0 0 4 0] Ote^WflO *«W«>**t63!niCPD*» 
[0 04 1 ] (&^ffl§§*t) *»M©*iB»!iDCPD5R 

a*, hm 7vhs, ^^>mm. r % 



tf\ Itlfj^i^r 1 p p m^Tl^t 5 C ^ ^ S 
<OX\ \&mm$s&k LTfflV^: i:^T*£S 0 
[0 0 4 2] **W<^E*ffl»#fc #Jx_tf. ^ 

^flft ^-fr^X/MMS ; if ; * 

if©«as*»; f + StR 

uvXftifOKSffl^ftp'p ; te£Sflil§M0^:* 

wit, «ja»ttw*^^fa^^. mm^hmm-r^n 

<DT\ ^p p n^W^^^^^^9*f^LV^S^^'i- 
[0 0 4 3] (■^flSn'&^SffllStt-) **i©CPD* 

¥<Dftmiztt\*xm&$:m-rz>zkfribs n+to&tsm 

[0 0 4 4] IWp^l^W^lj:, (A) I C, L 

s i 4ifw*»#^^^-y s> k i c , *fta^*^, 
^)t^-r ^- k& if <o«^-»a t ^tt-r ( b ) 

i«»LfcbWftifW«Ji«1'IB*i:**i-6»«, 

9 0 (a) mT-SRp p pi:eE^-ra^, (b> 

«5t*IH»i:««i-*ll#i: Lttt, «^.tf, ^>^, 

§g ; ^^9 77-/, ■fe^u-v'gy. 

^S^f; *if#*lf 5>*b*. (C) «i«Ki:»*-r-5 

[0 0 4 5] (m^&jtm*) MWCPDM^ 
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• I C • L S I • LEDftif^WfleSJhtt^ttia ; 
[0 04 6] 

u ^^f_, >3 ^^fi^g8 3 0 n mO^y/W^ifefC J: 
o"Ci»l*Ufeo CPDS^«f^«?IL^ 
^**HS*9iSb#ffiO«^fi, As 
o,C, et a 1 . , J. Polymer S 
ci., P a r t B 4 , 701 (1966) 9SM 

[0047] 1 

IiS^Lf^7^S^»CPD 1 0gfl<b h/UJ. 

/c 0 KJE»iR*5 o o**»w-f v^p tv^rA^—A- 

KlttfLJfcj&sfcAtU «:»Lfc*&'&£r«ftU l to 
r raTro«JEET"e2 4l*IB(S»fC6 5«i»Wife 
<7)ffijm£#fc o w(^»ffi^«Rtt*ttO. 52dl/g 

(n) #0. 0 6dl/g^x»CPDt^ ffid 
^Hb*. 19, 734, 1962) t HI CfM&^itSr* 

h/HC^Tti:, 3 0 40 cm" 1 CH-C=^ 7 5 
0 cm" 1 jCC = Ctt-frmS<5<^^lRASB«>e>n, 1 
H-NMR n p*M- di «K 3 01C) TM± 5 . 
6 p pml£-HC = CH-S<0^&frK^-^&Lfc:/ 
nhV, l-3ppmi:«il^tfc/pfyt: 
£-3 < EMM* 2 : 4 W»«H:"C«**tbfc 0 1. 
3—1. 8ppm, 1. 8 — 2. 2ppm, 2. 2 — 
3. 0ppmORiRfi3t. 9:18. 8:49. 3 "C 
CPDS^^ft^^^^jgL^ffi^ 1 ^-^: 
5*1 ■caSixSlft<9iKL*ffi©«'&rt:, 5 7lI%T*fo 

[0 0 4 8] HlKfl 1 
#%#J1 "C#fc»JIB3 01 



0. 2ttfi§u. ajueaio. 8 cm 3 / g> tt&mm3 

OOmVg) y^ntfyvT/U = — yU2* 

fiSHSrAOx., h^u— 2 3 0^, tK^JE 5 0 
kg/cm 2 t5WW: 0 ©S»7a, Mill- 
J:ot^^/*»*L, S«SiSSr5 0 0lft» 

fcm*&*«:«BlLfc«L 1 t o r r £JLTO«JET-C 2 4 

^Kitt2 7 mmn(om^L(omm^ntc 0 

h/VCM: 3 0 4 0 cm- 1 , 7 5 0 cm" 1 0>RlRjft s 
^S^L, 'H-NMRttS. 6ppmWfcW 

**B ffiRttfittO. 52 d 1/g, ^7^^ 

[0 0 4 9] r<Z>»JlB* 1 8 OtT^l/^ttl, 
2mm, |i8 6mm^MWlfcc «ti:*Sfi801 
-Cfc *) , *»aifl*liSS 4 0 0 — 8 3 0 n inT 9 0 . 

2%£JLh, l/^f-Va >lti2 0 nmaTT^ofc 0 

mm, figl2. 5cm(ORMMlfco CCDR^£r 
fflv^i^L/c^r6, WflBOfleaiHWSttfittS x 1 
0 16 QcmJ£JLh, 10 2 Hz, 10 6 Hz, 1 0 9 

•ett^tt, 2. 3 4^5X10- 4 t'feof: 0 

[0 0 5 0] #%#|2 
H^yftJid*^^^—^^* 2 0M% 

^, I^W8 5iiS^#^ 0 ffitfg&i^teO. 7 8 
dl/g, ^iMfe*^ h/l'-m, 3 040 cm- 1 c 
H-C=tt£\ 7 5 0 cm- 1 |;C = C^S^<tV^ 
RlR36 s »iC>btt, 1 H-NMR o P^A - d 1 
3 0t) "CltS. 6ppmt:-HC = CH-l^fD 

^Lfc^n h>-(C^K^lfc^2 : 4 (D^gitr-flg? £ 
n/c 0 £fc, 1. 3-1. 8ppm, 1. 8 — 2. 2p 
pm, 2. 2 — 3. 0 p pm<W&\&te2 6. 6:2 3. 
8:49. 6-Cfc»K C P D*<Z>*«W*nMl['&» 9 

[00 5 1] Jtlfeffll 2 

1 1 mm\z , 2 5 mmu<om&<o 

«JIBS:»fc« F/^-eii3 040 cm-^ 

Jrtf7 5 0 c m- 1 W»lR3&SS^}B5feL, 1 H-NMR 
^-<^h/l-T*t>5. 6 p pm©«lRj&Sfe£te«5fcL.* 

SfiO. 76dl/g, ^^iWliaiWfco 
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[0052] ££>ic, z.<D7kmmncpn%kffim*i om 

fe^. TO^o^y^ry^Siio. 05ppm 
(ttffiKW) £TF, -y^HR^-ftliO. 0 1 p pm 

OOmgtK- ^>«M*»ll-ej»«*-fr, 5 m 

[0 0 5 3] Z<D7kmmVC PD«1 7 
0. 0 0 8fifi^Oig^Klh#J (^x<^-f^— ttU, >f 

«ttBTEM-3 5B, ^^y 3 -S3 7mm, L/D 
= 3 2, y a— lalte»2 5 0 r pm, Wllf&ft 2 1 

5<C, 7^-h>-M0k g/H#IH) T*J¥ L& L, 

[0 0 5 4] ^<D^U*y h&m^X, tomf&M (S!»tf> 
jE3 5 0 h>\ «II2 2 51C, ASiS«7 0*0 
L, E&2 0 Omm, ^^13 Omm, ¥-%9M&-3mm 
©HfS#t©aW**»i:, J¥£2mm, ilf8 6mmiO 

[0 0 5 5] 2mm©«*>i-fi4Sfea^T-*>?» , ft 

lfc8iS*tt8tfi4 0 0 — 83 Onmt9 0. 3%J£*±, 
l-*7*">3 ><Ite2 0 nmJUT. »fff*0. 1 %"C*> 

[0 0 5 6] LBJgiffi h h y^hVl >f 

— ^ ha:^* b7^hO. 5*g%, Na C 1 1** 
% x ^3-^0. 1 «fi%<0*»iftSrpH7. 5 MR 
S) IC2ft%^^Pit, 12lt, 3 0 

f-A^I^LTWb^-fr, @^b-*-s«rtc:-tco3 o o 

m 1 Sr/£®L v\iv *fcT6B*|SJ»«L;fc:«, 
r/V^JST-^^^^L, 7**2 5 kGyflg»L-C«ctt 
Lfc 0 fttsa, 3 7^3 HfflftflLfc^, 

[0 0 5 7] f*fUf£pH 9«t h y ^AtK 

pH4(7)M, ^^/-/HC4 8^1gfflLfc 

[0 0 5 8] rtf^ifcjf £ 1 OmmfllfCigjO , 20g^ 

Mft«Lfco ^^>2 0 gO«ft^«r«IK^7^77^=i 
i-Att, IM2 0 0 g^i/; o ^a^^^^co^^r 
LT, 5 0tt24WiLT, 2K«**:|n]lR Lfc 0 
[0 0 5 9] LT, WRtf? * V =7 * =iM«B* 

2 0 0 g£Ati, ^®^7^©CD^^L-C, f^L< 5 0 
tt'2 4B#IH»HLfc 0 

[0 0 6 0] r©2««©a)j£9*ojK^»3e:ife J ^-r^->' 



^^^^^IR^SmattO. 05ppm 
(J»ffiK#) KT. ^y^fgtliilio. 0 1 pp 
m J^T, tt[*JDR^«ffl*4 0. 02ppm 

^£F«y^sti 2 p p m immm 

[0 0 6 1 ] JiKKStH-Sr 0 l 2 &IE 

£*>tt3 5M2Jlrt{dJH*U pHUii-o. 0 2, MS 
^ifcJSO. 0 0 5, ig-^vafvifcfr y *Ai37ctettK 

0. 13ml "CfcO , )&mm&b ITlLfc^tt^lfL 

[0 0 6 2] 3 
a[*B*LfcRJ6»^CPD9 0*ft», a-^^vu* 
f^lOtlft, h^xy3 0 0tiB, 
ls\ OOMS^^Atb, O'CfciftSJLfc. ft#L*)&s 
£>, SSl. OtI%WPd (CHsCN) 4 ( B F4 ) 2 
^hP^^y^6 4liM»L, gttSM^£0 

»0>»!fflS&S'&L;fc 1 5 0 omSgfSc^pt — yl^fc 

«#L*as&as\ «t*Lfc«^fl:sraia, hurl, * 
t^ket-c 2 4 fc^&j«! lt e 8 «tt<z>«fi(z>*& 

[0 0 6 3] w<0*^flc<o«Rtt£j;^ 0. 47dl/ 
g-e*>ofc 0 #^5>3fe^-<^ hyl--C(i3 0 4 0 cm" 1 id 
H-C=8rfi\ 7 5 0 cm" 1 l:-C = C~M^ 6 95 
cm" 1 1^7 ^^/^m^&^<W.&fc'mtbhtL. ] H-N 
MR^^ h/K1i6. 4 — 7. lppmi:7x^l 
hy, 5. 6ppm{c^^(^ Lfc: /p 

1 - 3 p pml^fpKil^Lt/n hV^l 
*5<»ISj&S4 : 3 0 : 6 6 tD&Bttt-CWL&Z *Lfc 0 »H 
-NMR0>3&£Jfcj&»e>C PD£ a-^/^fl/^H 
«JtW:^/HfC*9 5 : 5 bVr&Zihlt* 1. 3- 

1. 8ppm, 1. 8 — 2. 2ppm, 2. 2 — 3. 0 
p pma3»lRfi2 3. 5:1 3. 7:6 2. 8T^^ 
C P D«©littftftia'l['&*fc 0 M L*ffi*©— jft* 1 "C 
^^n^^ , 9igL*&^4 7mfi%T-fcofc 0 

[0 0 64] HKM 3 
##«3TSfc*^#6 Off^^^ =¥^>-5 4 

(E4L1, BffWS, ^7v^^AjiM3lii%) 

3sa^5i3iat-r y>^o tvi-r^n— yn omsgp^^a 

x., 14 0t, *iE5 0kg/c 

m 2 -C5l*BIKj£**fc 0 Sife^Tm, iitaot^ 
7^*A»jBt«rBft*L, K*E8rR*-i 9 o 0**«(O> 
^y-/u«|i»c»»LftdSf>aaf, tt*Lfc*-&*fe« 

i§, (5]lUiLfc 0 5 OlCT* 1 T o r rJL^TcD^ffiTT-2 4 
[0 0 6 5] SiattftttO. 4 7dl/g, ^7X68 
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iRSf* 8 BX:X*$><oti 0 h/^T-f*3 0 4 

0cm 1 . 7 5 0 cm 1 &&lf6 9 5 cm 1 <08lK3ftS% 

! H-NMR^^h/Ut*t6. 4 — 7. 
1 ppmJoJ:i;5. 6 p vm<Dy&%lfr$e,£:\Z.ffi£:V s 7 

^ =iyvs*3 £ rjy^ >»G>*»fnS t h m$ 1 

[0 0 6 6] * com^*^2 0 O^T^U^fiSc^L, 
£ 2 mm, ill8 6mm^S t 2mm. 
1 2. 5cmORg^ML/c 0 l?^2mmtDWj:i 

&mwx&mxh 19 . *isusia*tta6* 400-830 

nmte9 0. 4%£*±, l/^T->3yte2 0 nm 
J^T-C^ofc 0 ffSl. 2mm(?)RS^V^SI 

1, IS$lil0 2 Hz, 10 6 Hz, 10 9 Hz»^f 
ft<D««S(C:^T*>2. 3 3, R«IESgfc 1 0 2 H 

z, 10 6 Hz, 1 0 9 H z <Dt^-f tLO/^Sgc(C^ol^Tt> 
5 X 1 0 4 X£>ifc 0 

10 0 6 7] 4 

CPD9 oft^^a-^/Mf^yi omfiSP 

*fleffl-*-6K^KiH*W 3 <t ITf^ 7 8 

[0 0 6 8] r<Z>**#03«IR*ifttf:, 0. 55dl/ 
gt^ofc, MM^^ h/K1i3040 cm-> fC 
H-C=g^J;(;7 5 0 cm- 1 iC-C = C™^ 6 
9 5 cm- 1 ^^;\,&{zm<5<m&frj&frhfL, 'H 
-NMR^^^ h/UT'(i6. 4 — 7. 1 p p m|C7x^ 
yU^CO^n h 5 . 6 p p mtC^t&ft^K^ Lfc 
Zfxn Yl/, 1 - 3 p p mlC|&Slgi(-^ Lfc^u h y 
MS-3<M^2 6 : 2 0 : 5 4 O^StttrM^ £ *b 

itfi^/i-JtT6 5:3 5 <ttf-»£;h,;fc 0 

[0069] ^<Dm&t$7 om&?$%i/?v^*-v->6 

= — /H 0**«S*AD;i, 230 
t:, *ffi50kg/cm 2 t5W^t R16 

&2 2 0 OfifiSffoy *y— /v^fc»#Lfcj&se>i£^ 
tt«Lfc*frf££*ift, lellRLfco 5 0tt'l t o r r 
£JLT©«£ET-C2 4if^iU6 4ltS^ife«i 

[0 0 7 0] ISIRttKliO. 5 4dl/g, ^f7^K8 
T&gte9 8tT'feofc 0 S^M***^ h/UT'(i3 0 4 
0 c m ! , 7 6 0 cm' 1 9 5 cm* 1 (0iftJKj&5^ 

^«CiB5cL, 'H-NMR^^ b/^-Ct 6. 4 — 7. 
lppmioit/S. 6 p pm©«lRj&^^K:?H*U 7 

[0 0 7 1 ] 1(Z)1^^2 0 0t"Cy^**L, IP 



£ 2 mm, Si86mmW^ 2 mm, iE^ 

12. 5cm<ORS*MLfc, I*2mm(0*Ktt:i 
feaW"C3ftiyC*> 9 , ?t®&i&&te 400 — 8 30nm 
T90. 3%J£A±, U^-r—>3ytli2 0nmWT 
"Cfcofco £7c, J¥£l. 2mmWR^$rffl^T»l 
fcw<D»ffi<Dflc«fH^"fifitffl[li5 x 1 0 lB QcmW, 
^i^fil 0 2 Hz, 10 6 Hz, 1 0 9 H z (D^^-TtKD 
m&mz&\,*Xh2. 31, gtE^t>10 z Hz, 1 
0 6 Hz, 1 0 9 H z(D^^-rtl<Dm^m^^^Xh4 X 1 

[0 0 7 2] jglfeM 5 
CPD9 OfiWct^a-^f^fl/yi 0mffl:lR5 
Mft;tT. CPD5 0ttai, 5 0lt%O^y^fl/ 

5 3 ^iiatf^e 9&5£r 

[0 0 7 3] r<D«^ffctf>«Rttflf«\ 0. 53d 1/ 
gt*feoto MM^h/K1i3 0 4 0 cm- 1 C 
H-C=g^il/7 5 0 cm- 1 tC-C = C~^ 6 
9 5 cm- 1 iZ7xL~/vmzm<5< »lRiS»fe?>tt, 1 H 
-NMR^^h/K*lj:6. 4—7. lppmC7x^ 
yuS^yohy, 5. 6 p pm^ttft^gRjciB^Lfc 
^uh>, l~3 p pmlcfiftK*|ctt*Ufcyp h V 
fc£<5<Rl|X3&S2 0 : 1 7 : 6 3 03SffiJt:T?««S 
fco 1 H-NMR«$^bCPDMyyfl/y^ 
< t^^l^>'^iafiRjtfi*/l'JtT?5 7:1 5:2 7 irfH" 

[0 0 7 4] rcDS-&«s:6 OSfigR^v/^ n^dr^>-5 
4 0Si»i:»(SL, S6>t-3MK«l"Cfflv^T^^^ 
##=y^/i'flMft3. 0MMM3 J: tM V^n trVWTyW 

[0 0 7 5] ttRttSliO. 51dl/g, ^f7^ 
i&Af*8 4tT'fco^ 0 afc^M***^ h^T*t*3 0 4 
0 cm" 1 , 7 6 0 cm" 1 3$£Xf6 9 5 cm' 1 <DiRlfilfr$E 
^l:»U 'H-NMR^F/K'te. 4—7. 

lppm*5i:t^5. 6ppni^M^i:i^l 4 7 

[0 0 7 6] ^(Of^M2 0 0 < tt^^fL, 
£2mm, KS8 6mmO?i^Mtfc a &f*4&feS 
*BSi8*tt4 0 0^8 3 0nm-e9 
0. 5%£Ui, l/^-T-^>3 y»j;2 0 n mOTtfe 

[0 0 7 7] ^iS^J 6 

CPD9 oft^ioi^a-^f^^f-uyi oms&s 

fdft^T, CPD9 OSSSBfcJltf^V^^l 011 
tt*ttffii-S 3 £ ttf^ 54« 

[0 0 7 8] ^<Dl^g|SMlt 0. 31dl/ 
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g T'&o/c. a^iMfc-X^ h/^T*fl3 0 4 0 cm 1 {Z 
H~C 7 5 0 cm 1 \Z-C = C-&&lzM 

6 p pm|:^«l:^ U: ^ D l~3pp 
mtCg&^^tc^Lfc^ci h>-|da5<5<SRiR}5S2 9 : 

7 l<7)&^itT*«^£*V*: 0 l H-NMR<D3&fiitri>£> 
CPDi: ^^VOjBrtJtfi^UfCe 5 : Sirffl-* 

[0 0 7 9] Z<Dm&&5 0&&U&*># n^^ri^^S 
[0 0 8 01 *RRtt*ttO. 3 1dl/g, ^7^6* 

um*8 7X:x&^tz 0 sa^**^ b^-e»±3 d 4 

0 c m- 1 :fc<fcl^7 6 0 c m" 1 0>»lRj&S^feK}B* U 1 
H-NMR^ h^T**) 5. 6 p p m£>»lK)6S^fe(£ 

[0081] wCo«^$r2 o o^-c^u-^^u m 

W"C»B-C«>9, *iaa*ii»ft4 0 0-8 3 0 nm 

t'9 0. 5%^_h, I/^7 f -^gyaiJ2 0nmKT 

[0 0 8 2] 7 

CPD9 oflB^iuto-yf^fuyi ottaj 
fcftx."C\ C P D 5 0 Itas^ J; t;y ;^ y 5 0 1 
*«Srffiffli-5^ttHJfi«l 3 £ [5^(c Itf^ 6 9 

[oo83] ^ ^m.&fc(omm&j£te, o . 46di/ 

g-Cfcoifco S^MMfe*^ WK1i304 0 cm" 1 d 
H-C J: I* 7 5 0 cm- 1 »C-C = C -JB^fCS 

6 p pm^^i^Lfcya h 1 - 3 p p 
m{Z^mm\Z^ hV^S^<»lftdSl 8 : 

[0 0 8 4] :w«^6 0fi»^DA^y 5 

[0 0 8 5] SRteftliO. 4 6 d 1 / g, 

4 0 cm" 1 *3£Tf7 6 0 cm" 1 <Z>aiR£S%£fCffijfc U 
'H-NMR^ F/^t5. 6 p pm<0flftlDtJ&S^± 
KiBifcU v'^n^yryf ^fpg^u^! 0 0% 



[0 0 8 6] ^©1^2 0 0^1/^1, m 
£ 2 mm, Ii8 6mm^« H 1 . 2mm, 
1 2. ScmORSiMLfc. l^2mmWlj:| 
"C^SS t) , %M&T&mt±gLe: 4 0 0-830 
nmt'90. 5%£U: N l/^-r->3 yH±2 0 nm 

£Lfc^©»/B«>»:aH^rfitn:ffl[Ji5 x 1 0 16 Q c m^ 

8Wttl0 z Hz, 10 6 Hz, 10 9 HzO^f 
n«>HR»lC*St*-Cfc2. 33, ^miE^^i 0 2 H 
z, 10 6 Hz, 1 0 9 H z^V^H^&^I^V^Tfc 
4 X 1 0" 4 X$>r>tz 0 
[0 0 8 7] 8 
IMLf:^7^»ffl;CPD6 OmfigP^ a 
~^^-yU-^^-U>4 0«48B X h^x>9 0 Ofti^r 

tt£^ -7 8t;tcftinufc 0 «»u&^?>, H^o>fb 

L,tz<Dt>, 1 mmHg^TOSETT*2 4^iLT 
8 3 **»W&fe(DC P D*j»«f+J!lDM*[*flE 
[0 0 8 8] ra>l^M|W2 St, hyi/xycfj-cjllgt 
fcffiRtt&ttO. 3 7d l/gtfcofc 0 M^*^ 
^ h/WT*ti3 0 4 0 cm* 1 CH-C=^, *5±TJ<7 5 
0 cm- 1 |c-C = C-^ 6 9 5 cm" 1 (C7xx/H 

6. 4 — 7. 1 p pmC7x^l«7 > p f^y^ 
5. 6 p pmC^K^{IJgA lfc ^p 1 — 3 

2 8:1 4:5 7 <D»SJfcT-««£ Jxfco 1H-NMR 
X-<^ h/KZ>SSfitfcd^, C PD^^^l-^CO^Jt 
ft, ^Hfcf6 5:3 5 t tHKSnfc, 
[0 0 8 9] 1 T'#7tSl^f£(75{t;b ^)(^ 

*Srfflv>5^wi*»«i tra»(-7k*ayniL, 2 9* 
&n<nm&<Dikmmm$:ntz 0 

[0 0 9 0] UWblt*'** h/KO, 3 040 cm- 1 , 
7 5 0 cm- 1 , *5j:t^6 9 5 c m" 1 <T>WSLk* 1H-N 
MR^^^ h/^X(O s 6. 4~7. lppm^ 5. 6 
ppm(Dt 0 -^^{Ci*Lt^6rt^b, r<7)7K 

mwmtfa<nikmWMm&i o o%t^5:i^iii 

fc. 2 5U h^^*T-aJSLfcffiia*!;*#iO. 3 8 
d Tgttl 2 2tTfcofc, 

[00 9 1] rcOCPD^mP^m^TK^^n 
ft«ri/^ p^ty|:8»LT»*f Lfci f*3* 
JH^fittO. 5ppm (ttffiRjM -^/W^ 

*«o. o i P pm mmmm t&mm^-mz 
o. 02 PP m (&mmm ^xrx^^tz 0 

[0 0 9 2] wroCPDKf+*Dffl*^ft:7k*JR»l**, 
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[0 0 9 3] -(O^Uy hSrffl^T. Mttjfife^ mUtb 
m 3 5 0 «filiaS2 6 5^, 0 0*0 

u mm«2 tmc< RM^/^tj?^ 2 m 

[0 0 94] *»#<B3M^ffl**:a!J£ Lfc 
4 00-8 3 0nmt'90. 7 %JEJL±"CaWttttA#T > 

fc. 

[0 0 9 5] ^M01j 1 tmftlZ2m&%<D*3z&MX_1t 
L B*« 3 0 0 m 1 IfcSSlcAH, ^bic^il 

1 tfcSrAtlfcSL T^^it^t^Lt, 120 

[0 0 9 7] *»^?jSl?tBL*:K»>fd^*^J: ?> 

[0 0 9 8] ^lt^pH9©Mt h y £AtK 

pH4W$i, ^^/-/U^4 8B*B»«fbfc» 

[0 0 9 9] 1 0 mmiC^] »), 20g $r^@ 

&«*2 0 0 g£/m*.fc 0 B«r^7^«^«^L 
T, 1 2 0«-et l*IIJ;*^-AaMU MC/^^^ 

[0 10 0] MMtLX, mmtfrxryxzitcmm* 
2 0 0 g SrAtK It, C < 1 2 

[oioi] rw2i«w«»*o»«f**(os^e)K 

o. 5p P m mmv&m j^t, -^^^^msfi 

0. 0 1 p pm («ffl|»J» &>T* **JS^*ffl*tt 
0. 02ppm U&ffiPS^) 4^T, £««UK**F±2p 
pm (ttffllB#) £*T-C&ofco 

[0 1 0 2] B^^fi^^tfj 

-0. 0 3, *^|R!aiRtt0. 0 0 6,i§-^>^>^ 
y £-Ai&7ci£$jg0. 1 3m 1 T*&>o7t 0 
[0103] ifct5E#J 1 
###J1 t|SJ«JCL-C#btLfcCPDa-&flc6 OS-frtt 

mLtztmK'<7iS$j±mm6m&i$$:)mz., 90^ 

7K^H5 0 k g/cm 2 fl 5«rMKj£$H*;fc 0 Hffi^J 

3 tmm£\*T&m»Mn&»&®iBL^ 5 3m&a5<o 



[0 10 4] SBHttafWto. 53dl/g^^W 
ta«f48 OTC-Cfcofc. hTO3 0 4 0 

cnr 1 &£tJ7 6 0 cm 1 0)«iKti\ 3S«fiTLTV*5 
^iB*^ 'H-NMR^ h/I/-Ct>5. 6p P m 
<OtolHtff£±\zmitet-r % 5. 6ppm^U!l^3p 
pm©»lRIMHtf4 5 : 9 5 ©»KJfC*i5Sil, tK^ 
tBai*SH:8 l%T?*>oifc 0 

[0 10 5] r©*»«anCPD5R*J|B«:*lfi«2tra 

[0106] :(o«^i8ot:t'/^iu «: 

0%, U^-f-^ 3 yI|j:2 8nm^mot - 
[0107] 2 

0**ffl5, ^yyit^bm^^/^-^f;v^^2 on. 

fi% h^oi v«fK i m&mzttz_Twmt7-* ><o 1 o 

«URI»:L-CCPDI^f|!7. lMW*r»fc. r 
^«^*<0*Rtt#ttO. 0 7d l/gt*ofe, ^ 

h/V-"Cfi3 0 4 0 cm- 1 iCH- C=%£<&$3£ 
t*7 5 0 cm" 1 (C - C = C -*S£ic^5 < n&l&tmft h 
tl„ 'H-NMR^-^^ h/i^"Cfi5. 6 p pmiC^fp 

Lfc^n h>\ l-3ppml^Mil^ 
^Lfc^n h^t£S-3<©lfc^2 : 4^)^^it-eM^^ 

[0 10 8] #%#tj 1 Tl#^f^(7){tt) 9 ~ 0^ 

[0109] mm&mtto. o 7 d i/ gx x^^mz 

Mfi7 8tt$)ofc 0 ht'fi3 0 4 0 

c m-' ti±tjt7 6 0 c m-' ©8JR^4l:**L, *H 
_NMR ^ h/^Xh 5. 6 p pm^RiRiS^tiB 
*L. n^>-^^o^fPS^(i{£l 0 0%tK^ 

[0 1 10] 

[f8w<oai*] *»w©*3R»tocpD5Riif/Bfi, %n 



